Abstract. The population dynamics of the small forest rice rat Microryzomys minutus, a murid rodent that occurs in the high altitudes of the northern and central Andes, was studied in disturbed and primary environments in a cloud forest of the Venezuelan Andes (Juan Pablo Peñaloza National Park, 8º11'N, 71º49'W). We collected 121 animals (66 and 55 ) between 1995 and 1998, using pitfall traps with formalin. Adult males were heavier than adult females. Relative abundance was much greater in the disturbed environments (over 10 individuals in some periods) than in the primary cloud forest: 4-8 individuals. In the disturbed environments, the rats were extremely abundant in the first sampling period, and less frequent afterwards. In the cropland, abundance showed some fluctuations during the study and displayed two small abundance peaks in March-June 1997 and 1998. In the mined area, the rats had irregular fluctuations until March-June 1997 and were not recorded in July-October 1997. The occurrence of this rat in both disturbed and natural habitats confirms the wide ecological tolerance of this species. Rev. Biol. Trop. 54(2): 651-. Epub 2006 Jun 01.
Microryzomys minutus (Tomes 1860 ) is a murid rodent that occurs in the high altitudes of the northern and central Andes (Walker 1975 , Handley 1976 , Carleton and Musser 1989 , Eisenberg 1989 , Linares 1998 ). This species is classified as sylvan and terrestrialscansorial, and moves freely between forested and open habitat types (Hershkovitz 1972 , Aagaard 1982 . M. minutus prefers the forest floor and forages on the ground, where it consumes large amounts of Renealmia sp. and palm seeds (Díaz de Pascual 1994) , although it is associated with arboreal vegetation and can climb (Eisenberg 1989) . It breeds at the beginning of the rainy season; litter size is about three or four specimens (Linares 1998) .
M. minutus is epidemically significant, individuals coming from populations surveyed in coffee plantations in SW Colombia have been found infected with parasites of the Leishmania braziliensis complex and might therefore act as reservoirs of human cutaneous leishmaniasis (Alexander et al. 1998) .
The forest small rice rat can be considered as a common species in the cloud forest since it is frequently observed and regularly encountered by farmers who report this rat as a plague at their dwellings; however, the ecology of the species is almost unknown, probably due to its quite low capture rate when using standard live-trapping techniques (Bianchi-Pérez 1997) . This fact, and some data in the literature showing pitfall traps efficiency in comparison to live traps to collect very small animals , Stanko et al. 1999 , lead us to sample the rodents with pitfall traps. The aim of this research was to study the population abundance and structure of M. minutus in disturbed (mined areas and croplands) and primary environments in a cloud forest of the Venezuelan Andes.
MATERIAL AND METHODS
Study Area. The study site was in the northern border of the Juan Pablo Peñaloza National Park (8º11' N, 71º49' W), 7 km S from the town of Bailadores, Venezuela, between 2000 and 2800 m asl (Fig. 1) . Total annual precipitation ranges greatly from 636 to 1514 mm with rainy peaks in April-May and SeptemberNovember, while the least humid period is January-February; really dry months do not occur in the study area. Mean monthly temperature varies little throughout the year and averages 16.4ºC.
The vegetation has been described as a low humid forest (Ewel et al. 1976 Rodents were sampled at three trapping stations: two located in disturbed forests: one around an abandoned mine (2400 m asl), and the other in a secondary forest (2600 m asl) near farms. The third station was in a primary cloud forest (2000 m asl). Each station consisted of one transect with 30 traps located about 10 m apart. Traps consisted of 1 kg plastic containers, with a hole drilled at each side, about 5 cm below the tops to prevent overflows when it rains. Traps were filled with 0.25 l of 10% formalin solution plus 1 g of powdered soap. Traps were checked monthly from July 1995 to June 1998. Trapping in the primary cloud forest began in March 1997.
We determined sex, reproductive stage and standard morphometric data of collected animals. Weight was estimated by drying wet fur of rats to constant weight by means of a lamp; then each animal was weighed and a correction factor (10% of body weight) was added. This correction factor was determined replicating formaldehyde immersion conditions in the lab using house mice (Mus musculus) as a biological model. Males with scrotal testes, and females with perforated vagina, pregnant or lactating were considered sexually active adults. Collected specimens were deposited in the Colección de Vertebrados of the Universidad de Los Andes (CVULA); registered catalogue numbers were I-6607 to I-6727. Animal tissues were kept for further heavy metals chemical analysis to be published elsewhere.
RESULTS

Population abundance.
A total of 121 individuals were collected. Because of low number of animals caught in some months, abundance was estimated as the number of captured individuals by 30 traps in each fourmonths period.
Relative abundance was much greater in the disturbed environments (over 10 individuals in some periods) than in the primary cloud forest: 4-8 individuals (Fig. 2) . In the disturbed environments, in the first sampling period, rat numbers were extremely higher than those in the following ones, when abundance was relatively low. In the croplands, animal abundance showed some fluctuations during the study and displayed two small abundance peaks in March-June 1997 and 1998. In the mined area, rats presented some irregular fluctuations until March-June 1997 and were not recorded in the period July-October 1997. From November 1997 to June 1998, they had a small increase in their numbers.
In the primary cloud forest, low fluctuations occurred in rat abundance with a small increase in the last sampling period. Contrasting with disturbed forests, there was not a steep decrease in the collected number of animals.
Population structure. Juvenile rats were more abundant (3-7 individuals) at the least rainy months while their lowest abundance (0-1 individuals) was registered at the precipitation peaks (Fig. 3) . More females than males were captured, but the difference was neither consistent nor significant (Table 1) .
Body weight. In the study area, all sexually active rats weighed more than 11 g. Overall, adult males were heavier than adult females (t=3.359; p=0.001). However, no significant difference between sexes was registered in animals from croplands and the primary cloud forest (Table 1) . Mean weight for females from the cloud forest was lighter than those from other sites (F=5.756; p=0.006). Mean weight of males did not change among sites.
DISCUSSION
The presence of forest small rice rat in disturbed and primary habitats agrees with other observations (Hershkovitz 1972, Handley 1976, Aagaard 1982 , Eisenberg 1989 confirming the wide ecological tolerance of this species. However, abundance variations in the different biotopes suggest the importance of several environmental parameters, such as food, cover, and predators (Gurnell 1985 , King 1985 . M. minutus is the most abundant rodent in the Venezuelan cloud forests because of its body size and the presence of plenty of shelters, such as rocks, holes, roots and a very stratified understory (Handley 1976 , Aagaard 1982 , Eisenberg 1989 ). However, this species is not always reported as the most abundant (Aagaard 1982 , Díaz de Pascual 1994 in cloud forests, probably because trapping with live traps does not capture these light animals.
Young rats were collected in almost all months suggesting the lack of a clearly defined reproductive season; in contrast with Linares (1998) who indicated that M. minutus breeds at the beginning of rains. It could be a consequence of food availability throughout the year (Seres and Ramírez 1993) and the absence of a real dry season. Although food availability is greatest when palm seedlings are more abundant (Ataroff and Schwarzkopf 1992) , rats can eat other items as Renealmia sp. fruits, which are available during the whole year (Seres and Ramírez 1993) , and obtain energy enough to breed at any time. So, in the study area, M. minutus populations seem to be different from many small rodents that are seasonal breeders and initiate their reproduction when energy and nutrients reach a certain threshold level (Ims 1987) .
Our results agreed with Aagaard (1982) who indicated that males were about 18 percent heavier than females in the Sierra Nevada National Park. On the other hand, forest small rats living in the cloud forests around Bailadores seem to be heavier than those from other localities in the Venezuelan Andes. The specimens collected in the study area averaged almost 14 g, in contrast with Díaz de Pascual (1994) who reported a mean weight of 11.4 g in the Monte Zerpa cloud forest, some 100 km NE from our study area. Furthermore, differences in body weight and number of collected specimens between the primary cloud forest and the disturbed habitats could be consequence of differences in food availability. Since cultivation and early successional stages can achieve yields far in excess of those of the primary production of naturally plant communities of a particular region (Larcher 1995) .
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